Comparative Ultrastructural and Stereological Analyses of Unruptured and Ruptured Saccular Intracranial Aneurysms.
Insight into processes leading to rupture of intracranial aneurysms (IAs) may identify biomarkers for rupture or lead to management strategies reducing the risk of rupture. We characterized and quantified (ultra)structural differences between unruptured and ruptured aneurysmal walls. Six unruptured and 6 ruptured IA fundi were resected after microsurgical clipping and analyzed by correlative light microscopy for quantitative analysis (proportion of the vessel wall area) and transmission electron microscopy for qualitative ultrastructural analysis. Quantitative analysis revealed extensive internal elastic lamina (IEL) thickening in ruptured IA (36.3% ± 15%), while thin and fragmented IEL were common in unruptured IA (5.6% ± 7.1%). Macrophages were increased in ruptured IA (28.3 ± 24%) versus unruptured IA (2.7% ± 5.5%), as were leukocytes (12.85% ± 10% vs 0%). Vasa vasorum in ruptured but not in unruptured IA contained vast numbers of inflammatory cells and extravasation of these cells into the vessel wall. In conclusion, detection of thickened IEL, leaky vasa vasorum, and heavy inflammation as seen in ruptured IA in comparison to unruptured IA may identify aneurysms at risk of rupture, and management strategies preventing development of vasa vasorum or inflammation may reduce the risk of aneurysmal rupture.